Purpose of the Review To review the most recent literature on osteochondritis dissecans (OCD) lesions of the capitellum in overhead athletes and describe a treatment algorithm based on current best evidence and surgeon experience. Recent Findings Recent research has included larger cohort studies with longer follow-up as well as quality systematic reviews and meta-analyses. These studies have focused on understanding how lesion characteristics such as size, location, and appearance on advanced imaging can predict treatment success. Current literature continues to support nonoperative management for stable lesions. Operative intervention is generally required for unstable lesions and treatment strategies are largely dictated by lesion size and location: debridement or reparative techniques for small lesions while larger lesions or those in high-stress locations are better served by bone and/or cartilage restoration procedures. There has been a rising interest in the use of allograft materials and cellbased therapies. Summary Overhead athletes are uniquely predisposed to capitellar OCD due to the nature of forces applied to the radiocapitellar joint during repeated activity in the overhead position. Despite improvements in operative techniques, successful use of alternative graft materials, and a better understanding of how lesion characteristics influence results, there is still much to learn about this challenging disorder. Future research should focus on comparing operative techniques, refining their indications, and further developing a reliable treatment algorithm that best serves the overhead athlete.
Introduction
The term osteochondritis dissecans (OCD) was originally coined by Konig in 1888 to describe the presence of intraarticular loose bodies without known antecedent trauma [1] [2] [3] . While the exact mechanism for OCD lesion formation remains unclear, a multi-factorial etiology-altered biomechanics, repetitive microtrauma, localized ischemia, and a genetic predisposition-is most likely [4] [5] [6] [7] . When specifically assessing OCD of the capitellum, repetitive compression at the radiocapitellar articulation from either excessive valgus or axial loading is believed to play the predominant role [8] . Therefore, while capitellar OCD lesions have been described in athletes playing handball, basketball, kendo, lacrosse, and motocross, it is the overhead athlete-baseball players and gymnasts-who are most commonly affected by this disorder [3, 8, 9] . In fact, the highest reported incidence is in youth baseball players ranges between 1 and 7% [10] [11] [12] .
Inherent differences in overhead sport alter how forces are applied to the radiocapitellar joint, thereby changing the location of OCD lesions on the capitellum. In baseball, for example, the elbow is positioned in 30-90°of flexion during the early acceleration phase of throwing and simultaneously subjected to a significant valgus load [13] . Conversely, gymnasts often weight-bear in an overhead position characterized by maximum elbow extension and an almost purely axially directed force. As a result, OCD lesions in gymnasts tend to occur about 30°more posterior on the capitellum compared to those in baseball players [9] . The correlation between overhead sport and OCD lesion location is an important consideration for the operating surgeon when identifying lesions on diagnostic imaging, preparing a treatment strategy and planning the surgical approach [9] .
Clinical Presentation
Patients with capitellar OCD typically present with progressively worsening pain over the lateral aspect of the elbow, decreased range of motion (ROM), and mechanical symptoms that may interfere with athletic performance [3, 4, 14] . These findings are almost exclusive to the dominant arm [8, 15] . In a study performed by Kida et al. [11] , 32.9% of baseball players had elbow pain when throwing at the time of their diagnosis and 81.7% reported a history of prior elbow pain when throwing. Similarly, Otoshi et al. [12] found that 77.4% of the patients in their study with a diagnosis of capitellar OCD reported a history of elbow pain. On physical exam, the most common finding is tenderness over the radiocapitellar joint or capitellum with the elbow maximally flexed. Crepitus with pronation and supination may also be noted and loading the joint with a radiocapitellar shear test (resisted extension with the hand in full pronation) reproduces the symptoms [16] . Flexion contractures averaging 15-30°can be seen in advanced cases [17] .
Imaging
Imaging studies are an important aspect of evaluating a young athlete with a clinical presentation suspicious for capitellar OCD. Routine orthogonal x-rays may miss roughly half of all OCD lesions [18] . An anteroposterior radiograph with the elbow in 45°of flexion may help with visualization [18, 19] ; however, ultrasonography is perhaps a better initial screening tool and is capable of identifying even asymptomatic or minimally symptomatic lesions [10, 20] . Advanced imagingcomputed tomography (CT) and magnetic resonance imaging (MRI)-is the most valuable imaging`study for identifying capitellar OCD lesions. CT studies are useful for characterizing lesion displacement and the geography of loose bodies, while MRI can nicely depict early-stage lesions by highlighting bone marrow changes or cartilage fragmentation [20] .
X-rays, CT, and MRI all have a role in identifying lesions and in determining lesion stability, an important consideration for determining nonoperative or operative treatment. Radiographic features of a stable lesion include flattening and radiolucency [18, 21, 22] . Any signs of sclerosis or fragmentation are features of unstable lesions. Features of unstable lesions on MRI include fluid imbibition at progeny fragment, increased T2 signal at interface of progeny and parent bone, sclerosis of donor bed, and any crack or break in cartilage surface ( Fig. 1) [22] . MRI staging systems have also been developed to provide accurate and reliable estimates of a lesion's International Cartilage Repair Society (ICRS) classification (Table 1) , a system recognized as precisely characterizing lesion stability based on the arthroscopic interrogation of lesions [22, 23] .
Classification
Staging OCD lesions during the initial patient evaluation is important because lesion stage influences both treatment choice and prognosis. The most widely used classifications systems can be found in Table 1 and Table 2 . Additionally, Johnson et al. [5] recently developed a unique system of lesion localization based on a clock face that intends to more precisely describe lesion location. The intent of this system is to help facilitate intraoperative decision-making and permit longitudinal follow-up for clinical and research purposes.
The following sections will focus on conservative and operative treatment strategies for capitellar OCD lesions. A treatment algorithm will be proposed using information gathered from review of the literature and the authors' personal experience treating this challenging disorder.
Conservative Management

Description and Indications
While our understanding of the natural progression of capitellar OCD remains incomplete, the literature has shown that certain lesions have the capacity to spontaneously heal, particularly in the skeletally immature patient. Patients who have a known stable lesion should be offered conservative treatment. This consists of rest and avoidance of activities such as throwing, push-ups, arm wrestling, and weight lifting [24-26, 27••] . Elbow bracing may also be utilized for a short period of time [3, 14] . New imaging should be obtained after 3-6 months of conservative treatment. If radiographic improvement is observed and the patient is asymptomatic, sport-specific training can be reasonably resumed [3, 17] . However, if the lesion is unchanged or worse, surgical treatment may be considered [17, 24, 25] . Longer or multiple trials of conservative treatment may be reasonable to attempt in patients with closed physes, especially if the lesions are of lower stage, given their high potential for spontaneous healing [24] .
Results
In a study performed by Takahara et al., 9/17 (53%) patients with nondisplaced lesions and 4/7 (57%) patients with advanced lesions, defined as OCD lesions demonstrating displacement, had poor subjective results at the last examination with nonoperative management. When investigating radiographic improvement, 2/5 (40%) lesions in elbows with open physes, 4/10 lesions (40%) in elbows with closed physes, and 6/11 (55%) patients with nondisplaced lesions showed radiographic improvement or were healed, while no patients (0/4) with advanced lesions showed any improvement [26] . In a study of 39 patients performed by Mihara et al., final radiography of the 26 patients with a grade 1 lesion revealed 20/26 patients who were completely healed, 3/26 patients who were almost healed, and the remaining patients with lesion progression. Among the 9 patients with advanced lesions, 1/9 healed, 6/9 were assessed as unimproved, 1/9 was assessed as not healed but improved, and 1/9 progressed. In patients with open physes, 16/17 (94%) patients were healed while only 11/22 (50%) patients with closed physes were healed [24] . Similarly, Matsuura et al. looked at 101 patients treated nonoperatively and 76/84 (90.5%) with a stage 1 lesion and 9/17 (52.9%) with a stage 2 lesion were healed at final followup. Interestingly, of the 75 patients with similar lesions, those who did not adhere to physician recommendations only 22.7% healed [20] . On the whole, this information indicates that patients who present sooner have an early-stage lesion, and those who have open physes are highly likely to heal via nonoperative treatment when they abide by recommended restrictions.
Operative Management
There are multiple surgical options available to address OCD lesions of the capitellum in the overhead athlete. However, since the vast majority of these lesions go on to heal with conservative management alone, it is necessary to discuss when operative management is appropriate. General indications include (1) failure of conservative management, (2) unstable lesions, (3) presence of mechanical symptoms and/or loose bodies, and (4) pain in the context of daily activities.
Mechanical symptoms are an indication that an anatomic barrier (e.g., osteochondral flap or loose body) is disrupting normal joint mechanics. Stable lesions do not impede the normal arc of ulnohumeral motion, while unstable lesions commonly restrict elbow motion by 20°or more [14, 25] . Accordingly, these are unlikely to resolve without surgical intervention (Fig. 2) . OCD pain is also reproducible with overhead activity but does not usually interrupt daily activities. Should pain and dysfunction be a daily part of the young athlete's life, earlier discussion of surgical management is reasonable. As always, goals of operative treatment should be to relieve pain and eliminate symptoms, return athletes to their sport, and preserve the future function of the elbow.
Cartilage Reparative Techniques-from Debridement to Microfracture to Fixation
Description and Indications
Arthroscopic debridement, loose body excision, drilling (retrograde or anterograde), and microfracture remain viable options for select capitellar OCD lesions. Drilling is performed by using Kirschner wires to drill multiple, small holes in the subchondral bone to stimulate a biologic response and healing [28] . This is most commonly performed when there is failure of healing of the subchondral bone, but the overlying cartilage is intact. When the cartilage is compromised, debridement is often considered (Fig. 2) . Debridement involves the removal of unstable cartilage and necrotic bone via a curette or shaver [29] . Microfracture involves the use of an awl to impact below the level of the subchondral bone enough to allow marrow elements to egress into the lesion bed. Simple debridement or drilling may be indicated for ICRS stage 1 lesions that fail nonoperative treatment. Microfracture is often indicated for patients who present with ICRS stage II or III lesions that are less than or equal to 10 mm in diameter and show an intact lateral buttress of capitellar cartilage ( Fig. 3 ) [4] . For lesions that demonstrate displaced chondral fragments, but the fragments are intact and robust (especially if the subchondral bone is attached to the fragment), consideration can be given to fixation of the progeny fragment. If the cavitary defect is greater than the subchondral component of the displaced OCD fragment, bone graft is used for filling with the chondral piece fixed over the top. Fixation has been achieved in an open or arthroscopic fashion by a number of methods including sutures, pins, darts, small anchors, or bone-peg grafts [8, [30] [31] [32] [33] [34] [35] [36] [37] . Of note, this is the only reparative technique that attempts to restore the articular surface with patient's native hyaline tissue.
Results
In a study performed by Bexkens et al., 71 patients underwent arthroscopic debridement and microfracture and had a mean postoperative Oxford Elbow Score (OES) of 40.8. Despite a satisfactory clinical score, only 55% of patients returned to their primary sport at the same or higher level. Similar to results of patients treated nonoperatively, their study also showed that those patients with an open capitellar growth plate had more favorable outcomes compared to skeletally mature patients. Additional factors that were shown to correlate with improved outcomes were loose body removal and shorter duration of preoperative symptoms [29] .
In a study performed by Tis et al., patients underwent arthroscopic debridement, drilling, or loose body removal. The majority of patients gained elbow ROM and relief of pain and/ or swelling; however, only a minority were able to return to competitive sport [38] . Lewine et al. reported outcomes of 21 patients following arthroscopic drilling or microfracture of ICRS grade 4 capitellar OCD lesions. All patients initially presented with pain and 43% reported pain postoperatively. ROM also improved as mean elbow flexion contracture decreased from 15.3 to 3.19°postoperatively and mean elbow flexion increased from 128.3 to 137.1°. It was found that 85.7% of patients returned to any sport while 66.7% were able to return to their primary sport [28] . a b Initial satisfactory outcomes after simple debridement, microfracture or drilling, and removal of loose bodies may not endure over time [3] . Thus, some authors have attempted to augment marrow-stimulating techniques with such measures as allogeneic cartilage scaffolds in an effort to promote a more hyaline-like repair and minimize long-term degenerative changes [39] . Many others depend on the long-used method of fragment fixation to achieve this; fragment fixation has historically produced reliably good outcomes and rates of union [35] [36] [37] outcomes after open or arthroscopic fragment fixation, these authors found the only significant difference to be the overall rate of osseous union, 87.4% versus 97.1%, respectively. They conclude that while both arthroscopic and open methods of fragment fixation lead to high return to play (RTP) rates and improvements in motion and function, arthroscopic fixation may be a better choice pending further research and higher level data [8] . A limitation of fragment fixation may be in restoring large, lateral capitellar lesions; in these instances, other restorative options, such as osteochondral autograft transfer (OAT), appear to be a better choice [40] .
Cartilage Restoration Techniques
Osteochondral Autograft Transfer
Description and Indications
First described for focal chondral and osteochondral defects of the knee [41] , OAT has adapted to treat OCD lesions in the radiocapitellar joint.
OAT involves harvesting a cylindrical autograft plug of cartilage and subchondral bone from a non-weight-bearing chondral surface. One or multiple plugs can be taken. The lateral trochlear ridge of the knee is most commonly used and is accessed through a mini-open arthrotomy. The shape of the plug can be trimmed to match the exact geography of the recipient site, but cartilage thickness of the plug is difficult to customize. For this reason, some have endorsed the inferior medial trochlear ridge of the knee as a site with better matched cartilage thickness from MRI mapping studies [42] . Additionally, use of an osteochondral plug from the 5th or 6th rib, first described in the temporomandibular joint [43] , has more recently been applied to the elbow [44] . Reported benefits include a broader donor surface to permit larger plug harvesting, less donor site morbidity, and a similar composition to the subchondral bone and cartilage present in synovial joints like the knee. Autograft rib plugs have proven to be a reasonable alternative source for the surgeon who is comfortable with the costal anatomy and who understands the potential risks of violating the thoracic cavity and underlying pleura [6, 44, 45] .
Regardless of donor site chosen, the procedure is completed by transplanting the osteochondral plug into the bed of the lesion in a press-fit fashion. While this is routinely accomplished through a mini-open elbow arthrotomy, Gancarczyk et al. [7] has demonstrated successful arthroscopic transplantation in a cadaveric model. Supplemental fixation with Kirschner wires, compression screws, or headless screws has been described [46••, 47] . The principal advantage of OAT is that the transplanted tissue re-introduces fresh hyaline cartilage into the joint rather than the fibrocartilage product generated by marrow-stimulating techniques. Hyaline cartilage is thought to more closely recreate the native bearing surface with a more biomechanically appropriate chondral material capable of resisting the repetitive axial and shear forces at this articulation [7, 24, 48, 49] .
While marrow-stimulating methods are sufficient for management of unstable lesions with a small footprint, OAT is preferable for reconstruction of unstable lesions of larger size, in patients with closed physes, or when the lateral buttress of capitellar cartilage is compromised. OCD lesion size of greater than 10-12 mm [25, 35, 49] or 50% of the capitellar articular surface are commonly reported thresholds for moving away from simple reparative techniques in favor of restorative a b procedures such as OAT or osteochondral allograft transplantation (OCA) [31, 47, 50] . Additionally, even small lesions may benefit from OAT or another chondral reconstructive option. Examples of such lesions include those with deficient or necrotic subchondral bone, large subchondral cysts, or lesions extending to the lateral-most articular margin of the capitellum [4] . In these instances, reparative techniques are incapable of rebuilding the supportive bone stock necessary to create a stable cartilage bed [51] and of withstanding the increased contact forces "seen" in the lateral joint. Collectively, this could lead to radial head disengagement [13, 17] .
Results
Knee-to-Elbow OAT The vast majority of patients who undergo knee-to-elbow OAT have excellent results at short-and medium-term follow-up [48, 52] . Iwasaki and colleagues reported on 19 baseball players who underwent OAT for defects averaging 147 mm 2 at a mean follow-up of 45 months and found statistically significant improvements in Timmerman and Andrews (T&A) scores, elbow motion, pain relief (95% of patients), and a 90% RTP rate [52] . Similar postoperative improvements were found in much larger series, albeit with shorter follow-up [27••, 49, 53] . Long-term follow-up after OAT reconstruction is currently lacking with only one study of 8 patients showing excellent clinical and radiographic results at 10 years comparable to midterm results [54] .
Some studies describing OAT cohorts where fewer, larger plugs were transplanted, rather than mosaicplasty (the use of many small plugs), have reported quicker RTP [48] . Proponents hypothesize that larger and fewer grafts result in greater graft stability and faster osseous union, an effect demonstrated in the OAT literature for cartilage defects of the knee [55] . While a reasonable postulation, a recent systematic review on the topic did not find enough evidence to support an association between number of grafts or graft size and RTP [56••] . Every effort should be made to restore congruity of the articular cartilage surface, regardless of the number of plugs utilized.
Lesion size and location influence OAT outcomes, with larger and more laterally located lesions considered more severe and difficult to treat [13, 27••, 40, 48, 49, 57] . Johnson et al. [5] found roughly 1/3 of capitellar OCD lesions to be laterally located. When comparing 44 laterally located lesions to 43 centrally located lesions, Matsuura and colleagues [27••] found central lesions to fare better in terms of postoperative T&A scores, incidence of radial head subluxation, and RTP. A greater proportion of contact pressure occurring in the lateral radiocapitellar joint during throwing, thereby increasing stress on the autograft repair, is thought to contribute to this [13] . Regardless, OAT for lateral lesions in this study still performed well (mean T&A score 48.6 compared to 54.1 for central lesions and 86% RTP compared to 100% for central lesions). Thus, when treating lateral OCD lesions, operating surgeons should be aware of the risk of an inferior result, pay meticulous attention to graft selection, and make every attempt to reconstruct the lateral capitellar margin with a wellrounded, durable, and well-fixed graft [40] .
Rib-to-Elbow OAT Rib-to-elbow OAT has produced comparable results when compared to knee-to-elbow OAT [13, 35, [43] [44] [45] [46] [47] . Sato et al. recently published the largest series, 72 patients, treated with costal osteochondral grafts for capitellar OCD. Fifty-two of the lesions were laterally located. At a minimum 3-year final follow-up, improvements were observed in extension/flexion (− 21/122°to − 4/136°) and T&A scores (101 to 190) compared to preoperative. Radiographic union was achieved for all by 3 months and 97% RTP at mean of 5.8 months. Prior smaller studies demonstrated similarly excellent improvements in ROM and clinical outcomes with a 100% return to play in 6-7.5 months [45, 47] .
Return to Play The goal of many overhead athletes who undergo OAT for OCD lesions of the capitellum is successful return to their pre-injury level of competition. A systematic review including 7 level IV studies specifically looking at RTP after OAT found 94% of all patients return to competitive athletics without restrictions at a mean of 5.6 months (range, 3-14 months). While this review consists of studies of varying lesion characteristics and non-uniform surgical techniques and postoperative protocols, it provides the current best evidence to support this surgical treatment modality in the young overhead athlete.
In summary, both knee-and rib-to-elbow OATs produce reliably good results and have a higher likelihood of RTP than more conservative operative techniques. These procedures are therefore currently some of the most effective treatment modalities available for unstable OCD lesions of the capitellum.
Donor Site Morbidity
The reported rate of knee donor site morbidity is roughly 8% [58] . Reported symptoms include knee effusions lasting an average of 3 weeks, knee pain with stair climbing or heavy activity, a locking sensation, and muscle deconditioning improved by 1 year [49, [59] [60] [61] .
In 2001, Oka and Ikeda suggested the rib could be an autograft source with minimal donor site morbidity [45] . Since, other authors have reported good results and low morbidity using this donor site [13, 35, 43, [45] [46] [47] . A 2017 systematic review and meta-analysis by Bexkens et al. comparing donor site morbidity from knee and rib sources found a lower rate (1.6% or 1/62 patients) in the rib OAT procedures. The single complication was a pneumothorax that resolved with chest tube insertion [47] .
Osteochondral Allograft Transplantation
Description and Indications
Mirzayan and Lim are credited for the first report of fresh osteochondral allograft transplantation (OCA) for OCD lesions in the elbow [62] . While acknowledging the encouraging short-term results of OAT, these authors recognized some patients and parents may be averse to undergoing a harvesting procedure on an asymptomatic, juvenile knee. As an alternative, OCA grafts can be obtained from a freshstored cadaveric capitellum or femoral condyle. OCA retains most major benefits of OAT, namely augmentation of subchondral bone stock and articular reconstruction with hyaline cartilage, while eliminating this issue of donor site morbidity. OCA has a well-described use for chondral and osteochondral defects of the knee with 80% graft survival noted in adults and as high as 90% in children and adolescents at 10 years [63] [64] [65] . While the application of OCA to the elbow is still in its early stages, results thus far have been promising (Fig. 4) .
Results
In the germinal study by Mirzayan and Lim, 9 baseball players underwent OCA with an average follow-up of 48.3 months [62] . One plug was used in 7 patients, while 2 plugs were necessary in 2 patients; average plug diameter was 10.75 mm. They reported significant improvement in pain and all clinical outcome scores. Further, all patients returned to their former level of play. While further investigation is needed, current evidence supports the use of allograft tissue and OCA in the elbow when donor site morbidity is a concern or barrier to surgical intervention.
Autologous Chondrocyte Implantation
Description and Indications
Autologous chondrocyte implantation (ACI) is a chondral reconstructive technique that was first developed to treat chondral and osteochondral defects of the knee and ankle j o i n t s [ 3 5 , 6 6 -6 9 ] . T h i s p r o c e d u r e i n v o l v e s arthroscopically harvesting cartilage near the site of OCD lesion, enzymatically isolating chondrocytes in vitro, cultivating the chondrocytes with ex vivo expansion, and then returning to the operative suite for implantation of the chondrocytes into the OCD cartilage defect. Slight variations in harvesting, cultivation, and operative technique have been described, but the primary principles, originally described by Sato et al., remain largely unchanged [70] [71] [72] . Benefits of ACI include a hyaline cartilage phenotype and an all-arthroscopic procedure. Disadvantages include cost, no restoration of subchondral bone, and a staged operation with a 3-8-week time interval necessary for chondrocyte cultivation before definitive management [70, 72] .
Results
The first reported use of this procedure for elbow OCD was a single case report describing a 1 × 1.8-cm treated defect with excellent clinical results at 2-year follow-up [70] . Iwasaki et al. subsequently authored a case report of 2 patients who were followed for just over 4 years, one of which was an overhead athlete [73] . After failing fragment excision of an unstable lesion measuring 1.4 × 2.1 cm, the patient had no pain and improved ROM (total arc, 95°to 125°) and Mayo Elbow Performance Index scores (65/100 to 100/100). Since this report, only two other publications on the use of ACI for capitellar OCD have been written to our knowledge: a single case report of a 40-year-old non-competitive athlete and a technique article [71, 72] . Because ACI requires that the a b c subchondral bone remain intact, and by definition, OCD lesions involve both the cartilage and the underlying bone, the role for ACI in capitellar OCD is currently limited.
Postoperative Care and Rehabilitation
Surgery for capitellar OCD is performed on an outpatient basis in most instances. Afterwards, however, approaches to postoperative rehabilitation vary considerably. Postoperative recovery and rehabilitation occurs in 4 phases. Although there is some overlap between the phases, the order is typically (1) healing/immobilization, (2) motion, (3) strengthening, and finally (4) sport-specific training:
1) Healing/immobilization: time for this varies and largely depends on the soft tissue dissection required. For arthroscopic debridement or microfracture, immobilization is not routinely used [4, 25, 29, 38, 51, 74] . For larger procedures, operative extremities may be immobilized in a sling for up to 2-3 weeks but rarely longer. Some authors immobilize in a long-arm splint or cast [27••, 40, 45-49, 52, 70, 72] . 2) Motion: our practice is to begin motion as soon as soft tissues allow [4, 38] . Patients start with small arcs of motion and gradually increase as able. The goal is generally full ROM by 6-8 weeks postoperatively [4] . Guidance by a trained physical therapist is advocated by some during this process [29, 62] Having a consistent, strategic approach is critical to clinical management and future study of this challenging disorder. Figure 5 depicts the authors' preferred treatment approach based on the available literature and previous experience in treating OCD lesions in overhead athletes. Other authors have described comparable treatment algorithms [25, 47, 48] . It is important to note, however, that every patient should be approached on an individual basis as not all patients fit neatly into the algorithm provided. This algorithm is intended to serve as a general guideline, but treatment should be individualized to the specific patient based on their activity level, demands, specific lesion characteristics, symptom duration, and goals. Notably absent from this treatment algorithm is closedwedge osteotomy of the capitellum. This has been described as both a primary procedure and a way to augment chondral resurfacing techniques. The intended effect is to widen the radiocapitellar space and decrease the compressive loads at this articulation, as well as to stimulate local blood flow during osteotomy healing [75] . Due to lack of evidence and unsatisfactory long-term outcomes by current methods, the role of this procedure and its place in the treatment algorithm for capitellar OCD in the overhead athlete are unclear.
Future Directions
While current knowledge of OCD lesions of the capitellum and data supporting optimal treatment strategies has grown in the last few decades, there is still much to learn about this common problem [1] . Specifically, the field of joint surface restoration in the elbow-namely, OAT, OCA, and ACI-is in its infancy. While we have several procedures available, higher level, comparative studies are needed to establish concrete indications. A direct comparison of knee and rib autograft procedures or comparison of OAT to OCA are a few examples. For most of these procedures, longer follow-up is needed to see if symptomatic improvement and RTP endure over time. Sport-specific outcomes and reviews after various surgical interventions are needed given the change in applied stresses to the radiocapitellar joint during the different overhead sports. Further investigation into postoperative care, including determining the role for immobilization and its influence on outcomes, is needed. Finally, and possibly of utmost importance, greater efforts are needed to educate young athletes and parents to the known causes of OCD. Awareness of this issue may lead to a call for earlier recognition strategies and better preventative solutions. Finally, the potential benefit of implementing a universal screening program for youth overhead athletes to identify capitellar OCD lesions early, something that has already gained support in Japan, should be investigated further [11, 20] .
Conclusions
OCD of the capitellum is a rare elbow disorder predominantly affecting young, overhead athletes. While stable lesions respond well to a conservative regimen of rest and gradual return to throwing, unstable lesions, or those that fail conservative management, warrant surgery. Reparative-simple debridement, fragment excision, drilling, microfracture, and fragment fixation-and restorative solutions-OAT, OCA, and ACIall play a role in the reconstructive surgeon's armamentarium. While we have made some headway in understanding the specific roles of each in the treatment of capitellar OCD, the algorithm will continue to be refined as more high-level research is performed comparing the described techniques. Human and Animal Rights and Informed Consent This article does not contain any studies with human or animal subjects performed by any of the authors.
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